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1. Introduction. -In a very low noise millimeter wave receiver, the effective noise temperature increases rapidly with the RF losses in the walls of the waveguide connecting antenna and mixer diode. Decreasing these losses will therefore improve the ultimate sensitivity of the receiver. The main object of our work was to realize low loss millimeter waveguides and cavities operating at the working temperature (16 to 20 K) of low-noise cryogenic receivers now in use in radioastronomy. (Fig. 4) . The two connecting guides going into the cryostat were made of thin walled stainless steel tubes instead of copper, to reduce the thermal losses. Despite the relatively bad conductivity of stainless steel, the insertion losses are less than 2 dB in each waveguide, in which the TE11 i mode is excited.
The cavity with its supporting waveguides was pumped down at a low pressure (~ 10-1 Pa) to avoid gas condensation on the walls during the cooling process. Two pressure-tight windows were placed between the transitions and the rectangular waveguides (see Fig. 4 One of the resonator mirrors can be moved by using a micrometric screw, with a precision better than ± 1 J.1m resulting in a relative error on Af of the order of 3 %.
The loaded cavity quality factor is then obtained as : QL = folaf Assuming the coupling coefficients fil and P2 to be identical, expression (1) becomes : which allows the unloaded quality factor Qo to be derived from the measurement of the cavity insertion loss factor of the cavity T : 
